The histological changes of several cutaneous vascular diseases resemble either the early acute neutrophil or the later mononuclear cell phase of Arthus reactions, although with fewer plasma cells than occur in the late Arthus changes. The histological similarities prompted the hypothesis that cutaneous vasculitis is due to antigenantibody complexes similar to those which induce Arthus reactions and serum sickness-type lesions. This is supported by the finding of globulin and complement in the lesions of several forms of vasculitis (Scott & Rowell 1965 , Stringa et al. 1966 ), but the antigen portion of the presumed complexes was not identified.
In a study by immunofluorescence of the cutaneous lesions of patients in whom vasculitis followed known or presumed bacterial infection, several were found to contain immunoglobulins, the PIC/A complement component and bacterial antigens (Parish & Rhodes 1967 , Parish 1970 , 1971a . To avoid difficulties in classification, especially when the histological changes vary with the age of the lesion, lesions were assigned to one of two main groups, those with neutrophil changes and those with mononuclear cell changes. Erythema nodosum was considered as a separate group. In unfixed tissue from all three groups of lesions, IgG was found most frequently as discrete or stippled immunofluorescence (Table 1) . IgM was next in order of frequency, especially in lesions containing neutrophils, but it sometimes accompanied IgG, as in 4 of the 6 mononuclear cell nodular vasculitis lesions. IgA was rarely found. Further tests on the lesions of 8 patients showed that IgD was present in 5 (Table 2) . It is not known whether or not this unexpected high incidence was due to chance selection, or would also occur in a larger number of samples. The IgD was accompanied by complement components, not always detected by monospecific anti- Table 2) . Bacterial antigens were found in the lesions of several patients whose vasculitis followed fever, joint pains or malaise of unknown cause (Table  3 ). The only definite relation between a history of a febrile illness in the preceding three months and the presence of bacterial antigen in the vascular lesions was the occurrence of streptococcal antigens in lesions infiltrated by neutrophils, and in two patients with Mycobacterium tuberculosis antigen in lesions infiltrated predominantly by mononuclear cells. The antigens in the samples from 108 normal persons had a different distribution from those in vascular lesions. They were usually found in cells in the dermis, without associated immunoglobulins, and appeared to have been adsorbed from larger deposits on the skin surface; or they were in mononuclear cells in the dermal perivascular lymphatic vessels.
The bacterial antigens were usually intracellular, diffuse or finely particulate deposits, probably representing soluble substances and not whole organisms which are recognizable as larger discrete bodies. The antigens and immuxoglobulins in some lesions were almost certainly complexes, because double staining with rhodamine and fluorescein showed discrete globulin superimposed upon the diffuse intracellular bacterial antigens.
Complement in Fixed and UnfixedLesions
In unfixed sections of vasculitis lesions, the P1C/A complement component always accompanied IgG (Table 1) , though a further study on 8 patients showed that lesions occasionally contained Pl E or a2D without ,BC/A (Table 2 ). It appears that complement components vary in their persistence in lesions and that monospecific anti-PIC is insufficient to detect complement in all lesions where it is present. (Willoughby et al. 1969 ). Complement has also been found associated with the 'acute phase' C-reactive protein in neutrophil vasculitis (Parish 1971a) .
Attempts to Demonstrate Antibody Specificity ofGlobulins in Lesions
The finding of immunoglobulins with bacterial antigen in lesions is not certain evidence that they are antibacterial antibodies. Attempts were made to determine the specificity of the immunoglobulins by eluting them from skin samples, but the antibacterial antibodies of the eluates were found to reflect those in the serum and were unrelated to antigens in the lesions. In another approach, soluble bacterial antigens were added to the skin sections and any fixation to immunoglobulin in the lesion was sought by immunofluorescence. The method was seriously limited by the nonspecific absorption of the bacterial antigens to tissue. However, in one boy in whom vasculitis followed streptococcal tonsillitis, Streptococcus pyogenes group A extracellular protein antigen was unequivocally fixed by aggregated IgG in the lesions.
Some Properties ofAntibacterial Antibodies from Patients with Vasculitis
Antibodies from patients with cutaneous vasculitis after streptococcal pharyngitis were less able to form tissue-damaging complexes with the relevant protein or polysaccharide cellular antigens, than antibodies from persons without vasculitis after a similar infection. The antibodies from persons with vasculitis were less effective than those without vasculitis in fixing complement, and in mediating erythrocyte immune-adherence: they formed complexes releasing less acid phosphatase and acid protease from neutrophils and induced smaller vascular lesions in guinea-pig skin (Parish 1971b) . In contrast, antibodies to staphylococci from persons with or without vasculitis after staphylococcal infection were equally effective in fixing complement or mediating immune-adherence.
It is possible that antibodies capable of forming tissue-damaging complexes in people with vasculitis had been removed from the blood while inducing the lesions. Alternatively people with vasculitis formed less antibody, particularly to bacterial toxins that increase vascular permeability, and were therefore more susceptible to deposition of complexes, as described below.
Reduced Formation ofAntibodies to Streptococcal Exotoxins in Patients with Vasculitis Patients recovering from rheumatic fever tend to have precipitins to morestreptococcal extracellular substances than normal persons (Halbert & Keatinge 1961), and higher antibody titres to several streptococcal extracellular antigens than persons with uncomplicated streptococcal infections.
We found that persons with or without vasculitis after streptococcal pharyngitis had more and stronger precipitins to streptococcal extracellular substances than persons with nonstreptococcal associated vasculitis or normal, uninfected persons. Moreover, persons without vasculitis after streptococcal infection had higher antibody titres to streptolysin 0, fibrinolysin (streptokinase), proteinase and hyaluronidase than uninfected persons. Persons with vasculitis usually had high antibody levels to most of these substances, but often had a low titre of antibody to one of the substances, e.g. to proteinase or to fibrinolysin. The low titre of antibody to one substance did not appear to be due to removal of antibody in complexes with antigen because there was no increase in the antibody level after the vasculitis had resolved. It is possible that some persons are susceptible to vasculitis because they fail to form neutralizing antibodies to bacterial toxins that predispose the vessels to deposition of the harmful complexes.
Harmless Deposition ofComplexes in Existing Lesions
Bacterial antigen and immunoglobulin in human cutaneous vasculitis is not reliable evidence that they caused the lesion. The complexes could have been deposited harmlessly in pre-existing lesions, as shown by injecting complexes intravenously into guinea-pigs which had mononuclear cell cutaneous lesions induced by different means (Parish 1970) .
Prolonged Fibrinolysis in Cutaneous Vasculitis
The sera of patients with cutaneous vasculitis or chronic panniculitis without preceding infection have decreased blood fibrinolytic activity manifested as prolonged euglobulin fibrinolysis times (Cunliffe 1968 , Isacson et al. 1970 ) and decreased fibrinolytic activity in damaged vessels (Isacson et al. 1970) . Prolonged fibrinolysis was believed to cause, or to contribute to, the inflammation. We confirm that blood-fibrinolytic activity is sometimes decreased during cutaneous vasculitis. Euglobulin fibrinolysis times were determined in the blood of 8 patients by the method of von Kaulla (1963) with the minor modifications of Menon (1967) . The euglobulin fibrinolysis times in 3 of 4 patients with recent neutrophil vascular lesions were prolonged beyond the range measured in 16 normal persons (Table 4) . Fibrinolysis times were only slightly longer than normal in 4 patients with mainly mononuclear cell lesions. Prolonged fibrinolysis occurred independently of the presence of immunoglobulins and complexes in the lesions, and occurred in patients without a history of infection before the onset of the vasculitis. The number of platelets was normal.
In these few tests, prolonged euglobulin fibrinolysis appears to be related to the presence of acute recent lesions. This is in accord with the prolongation of fibrinolysis found to occur after injury or surgery (Innes & Sevitt 1964 , Chakrabarti et al. 1969 or in chronic renal disease (Edward et al. 1964) . After trauma, fibrinolysis may return to normal in 4-11 days (Innes & Sevitt 1964) , but it is possible that in persons with chronic vasculitis the fibrinolytic defect may persist for weeks or months, because normal venous endothelium is rich in plasminogen activator (Todd 1959) ; veins damaged by thrombosis are deficient (Pandolfi et al. 1967) , just as cutaneous vasculitis lesions are deficient, in fibrinolytic activity (Isacson et al. 1970) , and the vascular damage may influence the activity in the blood. It is suggested that the blood or vessel wall fibrinolytic defect follows vasculitis induced by other agents. It does not induce vasculitis but may perpetuate it. This possibility is to be examined experimentally in rabbits.
Conclusion
Some cases of cutaneous vasculitis appear to be induced by complexes of bacterial antigen with antibody, though nonspecific inflammatory changes may perpetuate the lesions. This study was confined to the possible role of bacteria, but it is probable that antigens in fungi, viruses, food, drugs, and globulins as cryoglobulins, may all induce vasculitis in a similar manner.
